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(54) (57) yCTPOftCTBO Xl/W PEMOHT A 
OBCAJlHOfl KOnOHHbl. Bxrawaxmee no- 
nufl cepaeraiK. w name* kohto Koroporo 



aaKpenneHa aopHHpyicwafl ronoBWi c pacnm^ 
pRKxuBKC kohjcom, npoflwiMyio Tpy<Sy c :V •■:•?■ 
sepxHBM ynapoM h ycTaHOtinoHHUfl waa hum 
HKopb, cocroHiaHft B3 Bepxnero H wwcnero 
K03K>xoB/ nonocn* Mexay kotopumk coo6meHa 
c nonocrtx> cepflOHUHKfl. o r n tt «t a » - 
moo cfl roM, ito, c nenbio ynpomewiH. 

KOHCrpyXUHH H nODMmOHira JX^KTHBROCTH 

ero pa6ora 3a cner ncioiKreeirafl noBpe*n*- 
HHfl ofibanKoil^KonoHifti ^^^noemwn^^y 
ycT8H0BJieH c B03MO)KHOCTbio"oceBoro nepe- 
MemeHHfl Bflora» cepaenHHKB H nojuip jokhhgh 
b o6e*a cropoH, npw 3tom Bepxim A h hidkhhA 
KomyxH HKopn.cBa^eHM cooiBercT^HHo ne- 
noOBHKBUM iinoBBa^an^ynopaj^^oepaayKinH- 
MH co cTeaKaMH Kn*yxa H CepflGHHBKa 3BM- , 
ibiyrfcxe *aMepai» coeflHtteHHue c nonocTbio 
cepfleHHHxa. a Memjiy ynopaMH paaMeiaenw ; 
caMoynnorsflioDwecsi MaroiceTU, Koropwe b 
Hepa6oMeM nomwcemra. pacnono*eHH BHyr— 
pH KOxcyxoB. 
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M3o6pOTewwe othxhtch k Hc^ioraDoao- 
fibiBaxineft npoMbcuncHwocr« m moxot Gun> 
Mcnam>3OBflH0 npn ycraHOBKe moto/uthmockkx 
^ nnaciupefl b Mecrax HapyiueKHA pqpmqtmmho— 
fi-:f *CT»]o6caflKUX ko/iohh H^rui^iOC^onwMbix m 



naer co6: ft rimpaB/iiiMecKyx) KaMepy 7. 
coo&uoHHyx) c nonocrtio 8 cepneMwiKa 1 
nocpeocr&oM paxwanbKboc Kana/ioB 9. 

noflBHMMiJo ceKropbi 5 b pa6oMeM nono- _ ;;>f . 



S acemm onpenenflior HepyttHhiA ahbmbtp flop- .|SSjjj 
Ha.ficoropuft. paBeH.BMyTpoHHGMy nnaMeTpy 





to 



Hemtuft c o6eHx ctopoh BKopb, cocTOflmwfl^ 
M3 flByx kohqocob: BepxHero 12 m 



Mvutcnero ; >£:?M&f 




xaMepu 
nonocrb 20 



Sfe^i|^MaBecrHO jcrpoftcrBO a/w peMOHra 06- 
VcanHoJl = iconoHHbi, conepotcamee . npo4>um>Hbift 
feepci^BaTi^^ flopHupyidwyio^ r 
J cocroHmyio W; KOHycaV 
; HKopb m >HnpoicaMepy 
jpH auGwie e^BmioKKM 

[ hocth ;H'flOCTOraeMOMy peoynBTaTyTx; H3o^:^^.cepfleHKHKOM rHflpaBJiHHecKMe 
; pernio hbjwctch ycrpoftcrBo ora peM0H-_ %<'Cu^l9.' riocjteAHHe, a ;. taioko 
:^B?p^;>a:ofcaflHOft kojiohhw, BxraoHaxmee nomft 
YcepaewiK, v .hb HHJKKeM.KOKue jtoroporo 
3aJipeniieHaflopHHpywu^Rro^oBKacpocuiHpsi- ?o ctbom panHajibifux kaHanoB 21 - 23 
' jcdHM jtoMycoM,. npo(|)HJii>Hyx) rp>6y c Bepx- 
■ hum ' yn opoM m ycTBHOBneHKuft waa hmm 
coctohmu* H3 Bepxnero H HWKHero 

' nonocTb Moioiy kotodumh cooCiiieHa c no- > ko/iohiic nacocHo-KOMnpeccopmax Tpyt> 
nociBio cepfleHHHXB [2] , > 25 Ha cepaenmiKe Ihwh non flKopeM pacno- 

HenocraTKOM yxa3aimboc ycrpottetB hb- 



ft V M 

: " ' s 8 nocpea-J 

»- 2Q CTBOM paflHajlfcllLDC KBHanOB 21 - 23. v. -y 

_,px- \ •„ HkjkwA xoHeu cepaesHMKa oKaHMKBaeTCfl .... . 

ihm siKopB, . ,6ainMaK0M^24 ;C, o6paTHbiM jcnanauoM 25. gjfjj^sfy 

w»KyxoB # v^ycrpoflcTBp cnjcKaerca b CKBaaoiHy. w^fe^ ^ 

\r> vnnnintP HflCDCHO- KOMnpeCCODHMX Tpy6 26. 




noxenw npyxHHU 27 \! 28. 




i-ycTpoflcTBo pa6oraer cJienyiocwM oopa- ,; v ^j^^ 
^Btco^aHHOM BHne, ero onycKaior b c^ fl -*^^| 

3Q 5KMM'y B 30Hy peMOHTB O&BOTOft KOJlDHKbl y^l'P 

29 Ha HacocHo-KOMnpeccopHUx Tpy6ax 26, 
b Koropofl cobaaior aaBneHHO nyreM 3a- •;; 
kb 'ikh , KHflKoc th , xoTopasi, nonaaaa nepe3 
pafliantHwc KflHanbi 21 - 23 h 9 A-.: 
(cM::*Hr.;l).B KOMepw 7, 18 w 19 h b'^|| 
non^Tb'20, Mexfly ynnoTHHTem»HMMH mbh- 1 
5^&^;lj4^H 1 5, ' b)ta3HBaeT naBJieHHe ; 
• . oiaHOBpeMeHHO hq ctchkh, Ko>«yxoB 12 h 

w*yxH wo^He&KeH* c oorB© ic tb6hho k :; O^DTHHreni^a " a »^ 4 " 15 I 
^o^K«SfH n 0flBm KH«M ynopaMH. oep^'^^ynpyrofl ^parMM ^. . Ko^h 12 h 13, 



a^Mi co^creHKOMH K0 «yxa h cepno^-W'npeofloneBoi, cnny conpoTHBne,n« npy^HH 



JWeTOI ^CJIOMHOCTb "OHCipy^H^BOOMOJK- 

v. KM^fl icopc m b MecTex 3aiienneHHJiJc ;• Heft 

nJiameE flicbpsi. 
% IIenbM^o^peTeHH«-ynpoineMKe k oHCTpy k— 
mm h noBbnaeMHe att^eKTviBHocrH ero.pa6o- 
. v ; ^rN„3a.cMer MCKnioMeHUfl noBpejKfleimn o6cao- Ka«: 
£ H^ChoA KonoHHW HXopeM. MiSS^;^^ ■ _P? fl 
^^^^^Uenb nocTiiraercH reM/ ; hto «KOpb , >ctb- 35 A» 
^^^^HOBJieH c bo3mo»choctbio oceBoro nepeMeme- 
P|mb'h • Baom» cepnenHMKB m v noflnpy3KHHGH c ^ v ' 
r b6eKX cropoH, npw stom BepxHUfl m huxchuA 




W^jaMKHyrwe itaMepu, coeflHHeMMwe c no- 
/iocTbio cepneMHMKa, a Kenny ynopaMH 
po3Meme«M caMoyrtnprHflicMKecfl " mbkjkb— 
rw/Koropwe b Hepa6oneM nono^ceHHH pacno- 45 
no^eHbi BHyrpvt xo^yxoB. 
gf;:Ha 4»nr.. 1 H3o6pajKeHO ycTpoflcTBo r 06- 
mV'BHfl; Ha (Jmr. 2 - to one, b HaMain^ 
tttwfl^MOMeHT flopHOBaHHfl; Ha 4>Hr. 3 - ce- 



27 h 28; ABwraioTCJ! b rpoTHBonono)KHM0 
ctopohw flo nonworo cxanw nocjieowKX h 
ocBo6o*AatoT yn/ioTHMrentHbie MaH^erw 
1'4 h 15, xoTopue pacnpaM/wflCb, ynwpaior- 
cn b o6canHyio Konomiy 29. o6pa3yn c ee 
creHKOfl rHflpasnHsecKyio Kawepy 30. lion 
ABBneHHeM acH/ucDCiM ynpyran flHa<t)parMa 4 
AetJ>opMHpyeTCfl nk nepeMeiueeT noflBJOKHwe . 
cexropbi 5Tap yn o pa • orp a hhmh b a kxuhx Bwcry- 
noB' O/KOjHiyca.S ^ ^opMnpyiauero flopHa^H }J: * % 





KB l^(cM.4>Hr. 1), Ha KOTOpOM XeCTKO 3BK- 

pCTJieH;C B0flBK5KHMM pacmHpaiociHM.^KOHy- 
co^2^4>opMHpyKiira ^ ' 

^KOTrpoW 3axn»MeHbi ynpyra5J v flMa4>parMa 4, 
nQflBWHcubje ceKTopw 5 h nonBH^KHwe K0Jib~ 
ua 6. npocrpancTBo, orpanHMeHHoe Kopny- 
com 3 h ynpyroft OTa4»parM0A 4. npeacTaB- 



np^ittHew- Tpy6a '10 noa aeftcTBHeM ; 
ycunnfl, cosaaBQeMoro ko^OOcom 13. «iepe3 
npy^HHy 28^ hb no/iBH)KHMH ynop H. bjk 
55 ? nepBoiianajibHiifl . momght nepeMemacTCfl^PHMS,; 
Hae3xaeT hb pacuiHpflKHiHfl KOHyc 2 m tie- 
4>opMiipyeTCfl (cm. hb 4>Hr. 2). npoucxo«HT 
KaK 6bi 3BXJiHHHBaHMe npcx}^ni>:iofl ipy6bi 





lO D dCcqahdA icoaDHMO ^0. flviec oo cmot 
noBuui* ih« aaftneHH* b xasiepe 30 coaflfler- 
ca ycmiMe n/ta npoT3CKHB9HMn nopHHpyxxueA 
.ronoBKii c xoHycoM 2 A noBceA n/iHHe npo- 
<$>h/h>hoA Tpy6biJlO, npH KoropoM BMecre 5 
r c ce pae whw kom^I^' h a hh h a io r «n o a hm m a rbCH . , 
jWrarm 27;^1^^6|m'|14; OflHOBpeMeHHoV' 
■ hq CHwxafl flaBneKMP;B^Tp>"6ax. c noMomwo 
'•. Ta/ieBoA CHcrcMU^{HO H3o6pa)«CHa) nacoc- 
\ Mo-KOMnpeccopiaiM. Tpy6aM 26 co3AaioT .-.*'!■ 
Lnonom«i^b»M^MaTsr'.^npH stom, nepeMe- 
^maiacH BBepec^i^>^2:"npeiiBapHTenbH0 :';T||L;>i S 
Jpaairap«er^nl)O^H/tbM3^Jrpy6y 10. Bcjiefl^>-^- 
► a a ; koh >c OM ^|^ipy6 ^bx onH r <J>o omh pyianH A V 
fflopH c wapjbion^^ziHaMeTpoM, HecfooflKMMM 15 
f h/w nonHofl Ae4>opMaiiHH npo4>viabHoA Tpytfbi , 
lO.BMyrpH peMOHrwpyeMoA Tpy6bi h o6ecne- 
aeuHA nnoTHord koHTakTa Meacny hmm. BJ; 
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np^uecce npoxojKaemtfl nonyca w aopHv 
pea rpytSy nocnenwiH ynep*HBaercH or cmb- 
uueHHJi ynopoM 11. 

[lO flOCrHXCOHHH paCUIHpSUCIUHM KOHyCOM 

5 ynopa 11 nocjieAHuA w neronH 28, 13, t 17-^-; 
h .15 TaioKQ 6ynyT ncpcMcwartcsi B^^^^^vV; 
Flo BbKoae <fropMHpyxwer(> aopHa H3 BiinpaB^^^^ 
neimoft Tpy6u 10 flaa/ieHH© c6pacwBaior; v | f ^^V i 
FlpM 3tom nofl AeftcrBHCM cwi ynpyroft .fle^|^>^- 
10 (JjopMauHH npyxHH 27 « 28 Koxyxu 12 *^;]0r0:-; 
h 13 ABHraiorcj? HaBcrpeny zxpyr npyry u/' 
3awiK)Haior b ce6e. r yiuiOTHHrc/a»Kuo mbidko-' 




TU 14 h 15. riocne sroro ycTpoftCTBO ; H3^S 

npeflnaraeMoe ycTpoAcTBO HMeer npocTyx?^^ 
xoHCTpyiawio, a n pHM ghg hm © ero no3B6fiHTT^ 
H3<Sexan» noBpeamemw o6canHoA kojiohhm^ 
AKopeM. 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a conng 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 1 5 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 1 2 and 1 3, packing rings 14 and 1 5, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1. 

When expanding cone 2 reaches stop 1 1 , the latter and the parts 28, 13, 1 7, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 

[see Russian original for 
figure] 

[see Russian original A — A 

for figure] 

Fig. 3 

A A [see Russian original 

for figure] 

[see Russian original for 
B B figure] 
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